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42.65 -42. 80 The knowledge of transient behaviour in optical bistability is very important for technical purposes. Furthermore, the variation of the switching time as a function of a parameter can have a general physical signification. For instance, it is well known that the switching time goes to infinity when the bistable system is close to the critical point (tut critical slowing down »). This effect is theoretically known [1, 2] and has been observed for hybrid devices [3] . Similar effects have been discussed in other fields of physics [4, 5] . It is clearly important to know the variation of the switching time for values of parameters close to the critical ones. In a preceding paper [6] , we have analysed the case of dispersive optical bistability in a situation where the non linear refractive index nNL is a linear function of the intensity. We have shown that the switching time tS should vary as the inverse of the square root of the difference between p and p, where p is an external parameter characterizing the system. In the present paper, we want to show that this result has a much broader signification since it is valid whatever the law of variation of the non linear refractive index nNL (~)-In particular, it permits to understand the transients in two-photon optical bistability [7] in a situation where the linear law for the refractive index does not hold [8] .
For a Fabry-Perot with two plane mirrors of reflectivity R and transmission T (R + T = 1), the transmission 0 is equal to :
(in the following, we will suppose that the reflectivity R is close to 1 re the relaxation rates of the optical coherence and of the population of the excited level.
In the case of a two-photon transition for a two-level atom, nNL is equal to [10] :
where q is the matrix element of the two-photon operator Q [ 11 ] between g and e and s is the dynamic Stark effect of the g-e transition. In particular, it can be noticed that at resonance, the refractive index varies as 7~ for small values of Ii.
In any case, since Ii is proportional to 01, Ii, and therefore CPNL' can be written as functions of ã nd I. At equilibrium, we have :
We first consider the case when the time constant associated with the cavity is small compared to the one related to the medium. In this case (which corresponds to our experimental situation [7] ) the equation (2) [12] . Fe may also be different from the radiative lifetime of the isolated atom because of the trapping of radiation. We now discuss the properties of this equation when the parameters are close to the critical point. We first consider the case where I is constant [8, 13] . The coordinates of the critical point are 4 & # x 3 E ; c and b~. They verify (see Fig.1 (6) Fig. 1 that the transients involving 6 &#x3E; ðc correspond to d2ð/d4&#x3E;2 0 and then f; &#x3E; 0.
On the other hand, 6 5c corresponds to ~ 0). This equation can be easily integrated :
The left side of equation (10) is of the order of n and one can thus estimate the scaling law for the switching time ts :
The law of variation of the switching time as a function of the shift from the critical point is thus independent of the exact dependence of the refractive index upon the intensity. In dispersive optical bistability, one should find the same square root dependence in the case of one-photon [ 13, 14] or two-photon [8] optical bistability for large or small saturation. We can derive a similar result for transients performed for a given value of 6 by varying the intensity [14, 15] . In that case, the coordinates of the critical points are l/J c and 7~. Instead for equation ( Equations (11) and (13) show that in each case, the switching time varies as ( p -p~) -1 ~2 where p is the externally changed parameter. The transformation of (6) into the approximate differential equations (9) or (12) Up to now we have considered the case where the time constant associated with the cavity is short compared to the time constant associated with the medium. However the theory can be extended for other situations. Let us assume that x and y are quantities describing the cavity and the medium and that they obey the following equations : y-1 is the typical damping time of the cavity. We note x = x -x~, y = ~ 2013 ~ and we develop (14) and (15) (9) and leads to a switching time of the order of :
In conclusion, we have shown that the switching time in single beam dispersive optical bistability should exhibit the same law of variation whatever the physical origin of the non linear dispersion is. New experiments [16] are in progress in order to verify the theory.
